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Grey linear fractional programming is a model of grey systems for decision-
making under uncertainty. This model is an extension of the linear fractional
programming method. A grey linear fractional programming model has many
advantages. Grey linear fractional programming has the ability to deal with
weak, incomplete, or uncertain problems in systems.

In this study, considering the advantages of grey system theory for dealing
with uncertainty in real-world problems, a new direct approach to solving the
grey linear fractional programming problem is introduced. It can preserve the
uncertainty of the input data in the final solution and provide better solutions
than previous methods. The basis of the method is that, according to the type
of objective function of the grey linear fractional programming problem, we
transform it into two grey linear programming problems, which can be solved
without whitening the grey parameters by the method of Nasseri et al. (primary
simplex) [25], or the method of Saffar et al. [34]. In this paper, we have used
the primitive simplex method.

By implementing the proposed method, the solution to the grey linear
fractional programming problem is determined as interval grey numbers, and
as a result, the uncertainty in the objective function is reflected in the final
result. In the section on comparing solutions from different methods, we show
that the solution obtained from the proposed method is better than other
methods.

Material and Methods

In this article, we present a model more compatible with the real world, where
the coefficients of the objective function are of grey type. In this article, a new
approach based on converting grey linear fractional programming problems
into two grey linear programming problems was presented. The advantage of
this method of solving fractional linear programming problems with grey
coefficients is that the solutions are closer to reality.

Results and discussion

To solve real problems with uncertain parameters, the linear programming
problem method cannot be used directly, so using the whitening method, the
uncertain parameters are first made definite and the problem is converted into
a problem with definite parameters. Therefore, the solution obtained by this




method is only an approximation of the solution to the problem with imprecise
parameters and cannot reflect the uncertainty of the uncertain parameters of
the original problem in the final solution.

Comparing the solutions obtained by the proposed method with other
methods, considering the two grey number ranking methods of Hu and Wang,
center and grey degree, shows that the solution obtained by the proposed
method is better than other methods.

Conclusion

The following conclusions are obtained from this research

e By implementing the proposed method, the optimal solution to the
grey linear fractional programming problem is determined as interval
grey numbers, and as a result, the uncertainty in the objective
function is reflected in the final result.

e In this paper, an algorithm is presented based on which, according to
the type of objective function of the grey linear fractional
programming problem, it is transformed into two grey linear
programming Subproblems.

e Achieves optimal solutions in limited iterations.

e  Shows practical potential for various real-world scenarios
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